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ABSTRACT
A Study of the Biology of the Species
Protocalliphora

in the Northern

of

Wasatch Range

by
Terry

L. Whitworth,

Master

Utah State University,

of Science
1971

Major Professor:
Dr. Wilford J. Hanson
Department:
Zoology

A total of 733 bird nests,
was examined.

Forty-nine

were infested

with 16 species

Infestation
to a number

of Protocalliphora

.
is believed
Loosely

with feces , and nests occupied

of infestation.

than those of solitary

from 23 habitats,

of the nests of 39 bird species

which are discussed.

nests heavily saturated

infested

percent

55 species

of bird nests by Protocalliphora

of factors,

had low rates

representing

Nests of colonial
birds.

to be r e lated

constructed
early

ne sts,

in the season

birds were more frequ e ntl y

Nests of some birds were rarel y

or ne ver infested.
Sixteen species
and habitat

preferences

host or habitat
controlled

of Protocalliphora

specific,

discussed.

Some species

but infestation

by a combination

are differentiated

and their host

appeared

by many species

of host and habitat specificity.

to be either

appeared

to be

vii
Aspects
cussed.

of the life history

An aggregation

of the species

of Protocalliphora

of adult Protocalliphora

are dis-

at a Bank Swallow colony

was noted.
Mortality
rarely

observed,

Swallows,

in nestling

birds from the feeding of Protocalliphora

except in nests of Yellow-headed

where other factors

may have contributed

Blackbirds

was

and Cliff

to high mortality.
(65 pages)

INTRODUCTION

The larval

stages of all known species

Calliphoridae)

are obligate blood-sucking

Known species

of the genus Protocalliphora

realm.

The adults are moderate-sized,

observed

in nature.

The larvae

attached

bird species

frequently

for study.

they fail to reproduce

found that ovaries
and carbohydrate
In addition,
It is therefore

rarely

and when not feeding ,
Occasionall y

or puparia

of Protocalliphor

birds , though some

infested than others.
is poorly known because

of the difficult y

Speci e s of the genus have not been re ar ed .

under laboratory

conditions . Bennett (19 57)
were fed a variety
contained

to use nestling

Because

on Protocalliphora

have been restricted

birds,

of these difficulties,

of protein

active sperm .

diet has not been developed for rearing

only a few weeks.

nests in the wild.

The larvae

diets. though their spermathecae

necessary

maggots

in the cup of the nest.

did not develop when females

an artificial

to the Holarctic

blue or green flies,

in the nests of most altricial

The biology of Protocalliphora

because

birds.

to nestlings , though they often quickly release

are more commonly

of obtaining specimens

(Diptera

of nestling

are restricted

are whitish-grey

their hold when the bird is disturbed.
may be observed

parasites

metallic

they ma y be found in the loose material
they may be observed

of Protocalliphora

which of course
all laboratory

to the study of specimens

the larvae.
can be used
observations
taken from

a

2

The study of Protocalliphora

is further

complicated

because the

taxonomy of the genus is unsettled . Adults have few good distinguishing
characteristics

and, according

cannot be identified

to Sabrosky

without associated

and Bennett

immature

stages

(1958) , some species
in addition to the

adults.
There are no published records
from Utah , although several

species

of species

have been collected

Capelle of the Bear River Bird Refuge.
been carried
observations.
is therefore

out in the western

collected

and reared

Only a few biological

by K. J.

studies

have

United States and these are merel y scattered

A thorough study of the species

of Protocalliphora

of this area

badly needed.

The objectives
calliphora

of Protocalliphora

occurring

of this study were to make known the species

of Prot o-

in the northern

their ho st s

and habitats , and to investigate

Wasatch range,

their importance

to determine

in causing nestling

mortalit y.

3

REVIEW OF LITERATURE

The literature
primarily

on this genus is extensive.

of miscellaneous

field biologists.
Protocalliphora

reports

The first

detailed

and observations

maggot,

that adults were not attracted
fed only on live birds.

study on the habits of species

verifying

birds such as swallows.

mortality

favor well-built

were parasitized

by chalcid wasps,

Guberlet

The early

infestation,

He observed

or indirectly

cause death of the host.

to be especially

led him to suggest that species

sheltered

nests.

he suggested

literature

high in hole-nesting

Noting that the puparia

methods

of using them for

included many brief reports

including those of Jellison

on

(1933),Sargent

(1938) ,

(1948), but did not include

studies.

In recent

years,

Bennett

(1957) carried

out a comprehensive

of Protocalliphora.

However,

biology of 13 eastern

species

culture

in the laborator y.

wintering

of avian

meat and that the larvae

and Hotson (1940), and George and Mitchell

any detailed

of

that they fed on blood.

His observations

of Protccalliphora

Protocalliphora

and

Plath (1919) noted that some nests were heavily in-

(1931) considered

control.

corpuscles

to fresh or putrifying

fested and that this maggot may directly

biological

it consists

by bird banders

was by Coutant (1915) who observed

blood from an engorged

Johnson

However,

these species

adult fly, supporting

earlier

Stiner
theories

study of the

he was unable to

(1969) discovered

an over-

that the adult stage,

not the

4

puparial

stage,

overwinters.

on Protocalliphora
Early

is presented

literature

information.

An extensive

on the taxonomy of Protocalliphora

erected

remained

was established

(1955), the distinction

Ontario,

found 13 species

of the genus.

to ten.

In addition,

into different
forms,

According

genera.

and the genus
to James

by C. W. Sabrosky, and therefore

a study of the species

Canada.

He examined

of Protocalliphora

Bennett joined C. W. Sabrosky

They cited problems

of this genus and concluded
as well as ecological
was necessary

to determine

they discovered

with earlier

that a correlation

information

several

in

over 2500 bird nests and
in a study of

of North America, and in 1958 they published

paper on their results.

these methods,

Hall also named

is used in this paper.

(1957) conducted

of specimens

species.

of females.

some of the varieties

others.

with the Palearctic

has been rejected

Algonquin Park,

characters,

status

Protocalliphora

for the Nearctic

the name Protocalliphora

revision

to species

of

and ten varieties

and synonymized

and Palearctic

The name Protocalliphora

the Protocalliphora

of males

Protocalliphora

three species

bringing the total number described

Nearctic

Bennett

They described

the genus and raised

by Shannon and Dobroscky

he separated

Apaulina

(1924).

including seven varieties

three new species

was based on inadequate

of the genus of North American

was by Shannon and Dobroscky

Hall (1948) revised

of other literature

by Hicks (1959).

The first revision

Protocalliphora,

bibliography

attempts

at

of adult and larval

obtainable

from reared

the true biological
new species,

a preliminary

bringing

species.

series
Using

to 21 the total

5

number

of Nearctic

species

of Protocalliphora.

revision

has been delayed pending more adequate

species

(Sabrosky,

1970 ).

However,

publication

studies

of the western

of the

6

METHODS

The specimens
the summers
radius

obtained for this investigation

of 1969 and 1970.

Most nests were collected

of Logan, Utah, in the northern

in northern

Utah and southern

Idaho,

for study , from the conifer forests
valleys bordering
Specimens

during

within a 75-mile

end of the Wasatch Mountain Range
A variety of habitats

of the mountains

were available

to the cold desert

the Great Salt Lake.
of Protocalliphora

active or recently
was to search

were collected

were most frequently

vacated bird nests.

collected

The usual procedure

from

for finding nests

an area when the eggs were being incubated . It was easiest

to find nests at this time since adults were flushed directly

from them.

Some nests were found after the young had hatched, but the evasive action
of the nearby adults often made it difficult to determine

nest locations.

When

an occupied nest was found, its location was noted and it was then examined
as soon as possible

after the young had fledged.

It was essential

the nest soon after fledging to insure that, if infested,
unemerged
trees
nests,

puparia and perhaps

had lost their leaves,
of course,

larvae.

to examine

it still contained

Some nests were collected

after the

since at that time they were easily found,

contained only empty puparial

finding active nests was the assurance
from infested nests and positively

cases.

The advantage of

of obtaining living larvae or puparia

identifying the bird species

nests . All nests found were collected

Such

occupying the

in paper sacks and taken to the laboratory

7

where they were carefully
after the nestlings

by the procedure

with the aid of Bird Nests of

(1951) and Key to the Nests of Pacific

and eggs were found in a nest,
recommended

and second instars

having representative

by Peterson

were present

third in star on young nestlings

Coast Birds

in the nest,

in the laboratory.

as adults.

in alcohol,

some were preserved

(1959). In cases where only the

adults from each nest.

some of them were preserved
and emerge

Nests found

(1942).

When larvae

first

for larvae or puparia.

had fledged were identified

the West by Headstom
by Stevenson

examined

some were reared

to the

This was done to insure

When third instars

were present

but most were allowed to pupate

Before emergence,

puparia were sorted

into individu al

vials so that each adult could be preserved

with its own puparial

case.

puparia
future

Empt y

from the nests also were saved and kept in dry , corked vials for
study.

Identification
U. S. National

of adults was made with the aid of C. W. Sabrosky

Museum of Natural

History . Slides were made of numerous

puparia,

according

puparial

cases from old nests were identified

to the techniques

of the

suggested

by Bennett (1957).
by comparing

Empty

them with those

of known species.
Studies by Bennett (1957) have revealed

that some species

of Proto-

calliphora

show distinct

specific.

Bennett divided his area of study into 17 habitat types and categorized

each nest collected

host preferences

, while others

into one of these habitats.

are more habitat

With this approach,

he was able

8

to determine

the incidence

habitat specificity

of infestation

for each species

in each habitat and the amount of

of Protocalliphora.

In this study the area of investigation
The intermountain
wide variety

area is quite diverse

topographically

of flora and correspondingly

habitat types are numerous,
were collected

as summarized

The division of habitats

are characterized

different

which results

fauna.

in a

The existing

but for this paper only habitats

are considered

Mountain habitats,

also was divided into habitats.

from which nests

in Table 1.

is as follows:

including the foothills,

by interdigitation

from 5,000 to 10,000 feet,

of vegetation

depending on direction

of

slope and local soil conditions.
A.

High Elevation

Coniferous

The predominant
spruce.
Mountain,

vegetation

Forest--Between

8,000 to 10,000 feet.

is Douglas Fir with a scattering

(Found in Logan Canyon, Utah , at Tony Grove,
and the Sinks, and east of Woodruff,

of

Beaver

Utah,at Monte

Cristo).
1.

Habitat 1.
by forest

B. Aspen-Fir
bordering

Trees below 15 feet or on ground,
canopy, cool, moist,

Border

Forest--Trees

coniferous

forest

tion has been destroyed

and dark.
mostly aspen with a few firs,

between

in the same area as the coniferous

well-protected

8,000 to 10, 000 feet.

(Found

forest where the .climax vegeta-

by lumbering

Basin, Tony Grove in Logan Canyon).

or fire.

Found in Franklin

Table 1.
Habitat
Region

Summary

of habitats

in the northern

Habitat
Subregion

MoW1tain A. High elevation
B. Aspen-fir

Habitat
Number
conifer

border

Moist
Valley

A. Valley farmland

and

2

Trees
Trees
GroWld
Tree Cavity

15-40
5-15
5-25

High
Moderate
Low
Moderate

Tree
Tree
Tree Cavity
Shrubs
Cliffs and
rock piles

15-40
5-15
5-25
1-10

High
Moderate
Moderate
High

5-15

Variable

1-40
5-25

Variabl e
Variable

6
7
8
9
10

11

13
14
15
16
17

C. Marsh

Dry
Valley

A. Moist desert

18
19

20
21

B. Dry desert

Height

Trees

12

B. Stream edge

Location

AmoWlt of
Exposure

1

3
4
5

C. Deciduous forest
moW1tain shrub

Wasatch Range

22
23

Trees and
shrubs
Tree Cavity
Trees
Trees, bridges
houses
Shrubs
Tree Cavity
Cavity in
dirt bank

1-15

Low

15- 4 0 High
5-15
1-10
5-25

Moderate
Low
Variabl e

5-20

High

Shrubs
Reeds and
cattails

1-10

High

1-5

Modera t e

Scrubby trees
or buildings
Sage

5-15
1-5

High
High

Rock piles
and cliffs
JWlipers

5-50
5-20

High
High

10

1.

Habitat 2.

Trees

15-40 feet,

2.

Habitat 3.

Trees

5-15 feet, shaded protected

3.

Habitat 4.

Forest

floor,

cool, moist,
4.

Habitat 5.

exposed to wind, rain,

and well-protected.
Cavities in trees,

C. Deciduous Forest

5-25 feet, exposure

box elder near streams

are dead.

form of vegetation

composed of aspen and

and maple and sage in dryer areas, at

from 5, 000-8, 000 feet.

All of these plants co-existed

in some places and pure stands of any one occurred
areas.

(Logan and Blacksmith

Utah; Emigration
1.

Habitat 6.
rain,

2.

Fork Canyons,

Mantua-Devil's

Gat e ,

Canyon, Idaho) .
Large deciduous trees,

15-40 feet, exposed to wind,

Habitat 7.

Large deciduous trees

5-15 feet, shaded and partially

from wind and rain.

Habitat 8.

Cavities in trees,

5-25 feet, exposure

exposed in areas where many trees
of dense,
4.

only in small

and sun, usually cool.

protected
3.

variable,

and Mountain Shrub (including some non-deciduous

heterogeneous

elevations

by forest canopy.

covered with leaves and fallen trees,

well exposed in areas where many trees

shrubs)--A

and sun.

variable,

are dead, protected

well

in areas

living forest .

Habitat 9.

Shrubs or bushes,

including maples and sage, usuall y

on dry mountain slopes,
5. Habitat 10 .
partially

Cliffs and rock piles,dry

protected

from wind, rain,

sagebrush
and sun.

areas near water,

11

Moist valley habitats,
irrigation

where vegetation

along the Wasatch
A.

abundant natural

is rather

lush.

(Typical of populated

on Valley Floor--Cultivated

meadow with interspersed
moist

(Cache Valley,

Habitat 11.
buildings

2.

or intensive
valleys

mountains).

Farmland

1.

ground water,

fen ce r-ows and trees,

usually warm and

Utah).

Trees

partially

Habitat 12.

fields of hay, corn or

and shrubs
exposed

Cavities

along fenc er ows or in old

to wind, rain and sun.

in trees

along fencerows,

partially

pro -

tected from wind, rain and sun.
B.

Edges of Streams,
elder,

Lakes and Ponds--Willow,

with considerable

undergrowth

Ut ah, along the Little Bear,
1.

Habitat 13.

Trees

2.

Habitat 14.

Trees,

protected
3.

of shrubs.

Lower Logan,

above 15 feet,
bridges,

cottonwood,

and box

(Cache Valley,

and Bear Rivers).

exposed to wind, r ain and sun.

or houses,

5-15 feet,

warm,

moist,

from wind, rain and sun.

Habitat 15.

Shrubs or bushes,

shaded,

and protected

Cavities

partially

protected

from

weather.
4.

Habitat 16.
rain,

5.

in trees,

from wind,

and sun.

Habitat 17.

Cavity in dirt bank,

to wind, rain and sun.

external

environment,

exposed

12

C,

Cattail and Reed Marsh--Much
also hot during the day.

standing water,

(In the "west fields

11

quite moist,

but

six miles west of

Logan, Utah).
1.

Habitat 18,

Shrubs,

5-15 feet, moist and warm,

exposed to wind,

rain and sun.
2.

Habitat 19.

Reeds and cattails,

wind, but partially
Dry valley habitats,

quite moist,

protected

exposed to rain and sun.

dry and hot, little ground water,

with the climax vegetation

from

being sagebrush.

and low rainfall

(Much of northwestern

Utah

including most of Box Elder County is of this habitat type).
A.

Moist Desert--Dry
to dry farming.
1.

abundant xerophytic

vegetation,

(Hansel Valley, Utah and Pocatello

Habitat 20.

Scrubby trees

around farmhouses

10-15 feet, dry and exposed to weather
2.

Habitat 21.
to weather

B.

Sage and other shrubs

limit ed

Valley , Idah o).
or in old buildi ngs,

extremes.

less than 5 feet, dry and exposed

extremes.

Dry Desert--Very
vegetation,

agriculture

dry area with little agriculture

mainly sagebrush.

(Curlew Valley,

and sparse
near Snowville ,

Utah).
1. Habitat 22.

temperature

Rock piles and cliffs,
extremes,

partially

very dry and subject to
protected

from wind, rain

and sun.
2.

Habitat 23.

Scrubby trees,

mostly junipers,

along desert foothills,

exposed to wind, rain and sun, subject to wide temperature

extremes.
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RESULTS AND DISCUSSION

During the swnmer

of 1969 and the summer

of 733 bird nests was examined representing
these, 362 nests of 39 species
for an overall

infestation

nests , 16 species

and fall of 1970, a total

55 different

bird species.

of birds were infested with Protocalliphora,

rate of 49 percent

of Protocalliphora

(Table 2 ).

were reared,

From these infested

The nests of colonial

birds were most easily found and therefore

represent

examined,

Barn Swallows,

These included Cliff Swallows,

and Yellow-headed

Blackbirds.

also were frequently
Efforts were directed

Of

The solitary

collected

a majority

of those

Bank Swallows,

nests of Robins and magpies

since they were common and often conspicuous ,

toward finding nests of many different

a variety of habitats to increase

bird species from

the likelihood of finding different

species

Protocalliphora,

Infestation

of Protocalliphora

in Relation to Bird Species

Sur vi val of Protocalliphora
structure

of the nest,

maggots

The observed

rate of infestation

nests that were frail and loosely constructed
Some of the poorly constructed
that , had they been infested,

in bird nests was re lated to the
was lower in bird

than in sturdy ones (Table 2),

nests were so flims y and had so little depth
the maggots would have fallen from the nest.

of

14

Table 2.

Habitat distribution
and incidence of infestation
in the nests of different bird species
Habitat
Distribution

Bird Speciesa
Brewer's
Blackbird
Red-winged Blackbirdb
Yellow-headed
Blackbird
Mountain Bluebird
Lazuli Buntingb
Catbirdb
Black-capped
Chickadee
Mountain Chickadee
Common Crow
Mourning Dove
Rock Dove
Golden Eagle
Snowy Egret
Cassin 's Finch
Red-shafted
Flicker
Dusky Flycatcher
Western Flycatcher
American Goldfinch
Black-headed
Grosbeakb
Pine Grosbeakb
Cooper's Hawk
Ferruginous
Hawk
Goshawk
Red-tailed Hawk
Sharp-shinned
Hawk
Sparrow Hawk
Swainson's Hawk
Great Blue Heron
Oregon Junco
Eastern Kingbird
Black-billed
Magpie
Purple Martin
Great Horned Owl
Long-eared
Ow 1
Say's Phoebe
Common Raven
Robin
Yellow-bellied

Saps ucker

of Protocalliphora

Total Incidence
of infestation

11, 21
15, 19
19
8, 16, 17
15
15
8

1, 5
11
9, 21, 22
11
22
13
2
8, 16
7
3

9, 15

14
1
2, 6, 9

23
2

2, 9, 10, 22, 23
9

12, 16, 20
11 , 14
13
1, 2
18
9, 11, 15, 18, 20
5

9, 20
9

20
11, 22, 23
1, 2, 3, 6, 7, 9, 11,
13, 14, 15, 20, 21
5, 8

9/26
3/40
54/100
5/8
0/3
0/2
5/5
3/6
1/ 1
3/9
0/1
1/2
0/3
1/1
2/4
1/2
1/1
2/5
0/3
1/1
1/6
8/8
2/3
5/6
0/2
2/5
2/2
0/4
2/4
0/1
42/50
1/1
0/3

1/1
2/2
3/4
20/73

0/4

Percentage
of infestation

35
8
54
63
0

0

100
50
100
33
0

50
0

100
50
50
100
40
0

100
17
100
67
75
0

40
100
0

50

u
84
100
0

100
100
75
27
0
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Table 2.

Continued

Bird Speciesa
Williamson's
Sapsucker
Brewer's Sparrow
House Sparrow
Savannah Sparrow
Vesper Sparrow
White-crowned
Sparrow
Sparrow Species
Starling
Bank Swallow
Barn Swallow
Cliff Swallow
Tree Swallow
Violet-green
Swallow
Warbling Vireob
Yellow Warbler
House Wren
Long-billed Marsh Wren
Hairy Woodpecker
Unknown

Habitat
Distribution

Total Incidence
of infestation

Percentage
of infestation

0/2
0/5
1/3
0/1
0/ 2
1/5
1/ 1
2/5
24/38
28 / 35
90/126
6/8
1/ 1
0/8
5/8
13/20
5/6
0/2
3/ 5

0
0
33
0
0
20
100
40
63
33

1
21
11

21
21
4

15
8, 12, 17
17
14, 20
10
5, 8
10
7, 14
7 • 11, 13, 14
5, 8, 16
19
8
3, 7, 18, 20

Total

aCommon bird names were taken from the American
Checklist of North American Birds, Fifth Edition.

362
733
Ornithologists'

71

75
100
0
63
65
83
0
60
49 %

Union

bBird species identified only from empty nests with the aid of keys by
Headstrom
(1951) and Stevenson (1942).
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Examples

of these included the nests of Brewer's

and Black-headed
infested

Grosbeaks.

(Dobroscky,

Sparrows,

There are records

192 5; George and Mitchell,

Chipping Sparrows,

of Chipping Sparrows

being

1948) which indicate that

infestations

occur in this species.

constructed

nest was the Mourning Dove , although three of the more sturdily

constructed

nests examined were infested.

have partially

overcome

Another bird which usually had a poorly

One species

the problem of survival

by living subcutaneously

for larval development.
Protocalliphora

puparia.

their nest is contaminated

calliphorid

seem to be quite sensitive

no nest material

Since Protocalliphora

to decaying and dead material

they probably cannot survive

two Red-shafted

were found.
nestlings

Flicker

observed
found.

As the nestlings

clean,

occasions,
matured,

larvae

and cannot tolerate

Protocalliphora

nests with first and second instar
periodically

hatched until they fledged over a month later.

on four separate

reach

in these nests.

One of these nests was examined

when the nest was reasonably

and

with moist feces and infested with other

Although no Woodpecker nests were found with mature
larvae,

contained

By the time the nestlings

maggots feeding on the waste.

moisture,

but seemed to be unsuitabl e

Their nests have virtually
excretia.

nest

the larval development •.

None of the Woodpecker nests examined

they never attempt to remove
maturity,

hirudo) seems to

in a poorly constructed

in the nestling throughout

Some nests examined were well constructed

~

larvae

from the time the
In the first

first and second instar

two weeks

larvae were

but no third ins tars or puparia were

the nest became saturated

with feces and

17

no more Protocalliphora
their intolerance
Apparently

of the nest environment

female Protocalliphora

cannot survive

in them.

into the laboratory
pupated,

larvae were found.

indicating

had prevented

that

their maturity.

flicker nests,

but the larvae
were taken

The larvae fed on the nestling,

that the host was suitable

and that

larval development.

of birds do not nest during the usual spring and summer

They may thereby

(1957) found that American
birds,

do not reject

and placed in a clean nest.

the nest environment

seasons.

prevented

indicates

Some of the larvae and a flicker nestling

and adults emerged,

Some species

This perhaps

escape Protocalliphora
Goldfinches,

larvae.

Bennett

which usually nest later than most

had a very low rate of infestation

suitable for Protocalliphora

infestation.

(2 of 23) though their nests were

He suggested

not be able to oviposit that late in the season.

that female flies might

Only five American

Goldfinch

nests were examined during this study, but two of these were infested.
Therefore,

though they also nest late in this area,

the species

infesting them ~ sp. B) is unable to oviposit at that time.

Some birds,

however,

may escape

Protocalliphora

nesting very early in the season when temperatures
flies to be active.
mid-March.
uninfested
record

there is no evidence that

infestation

by

are too low for the adult

The young of the Great Horned Owl normally

hatch in

This may explain why the four horned owl nests examined
(other raptores

of infestation

were about 7 5 percent

for this species

infested).

(Lee and Ryckman,

However,

were
there is a

1954), indicating

18

it does not always escape
Crossbill

Protocalliphora.

Clark's

Nutcracker

also nest quite early and they too may be rarely

and the Red

infested.

The habitat in which a bird nest is located is closely related
frequency

with which it is infested

in a habitat where a species

by Protocalliphora.

of Protocalliphora

to the

Bird species , nesting

favoring them was commonly

present, were more likely to be infested than those nesting in an area where
a suitable

species

was rarely

had high infestation

rates,

present.

The nests of some colonial birds

including the Yellow-headed

Blackbird

(54 of

100), Bank Swallow (24 of 38), and Cliff Swallow (90 of 126, see Table 2).
Their high infestation

rates

and the fact that they return
allows a species
however,

seem associated

to the same habitat to nest each year.

of Protocalliphora

housing larvae.

of 40 nests infested,

percentage

of infestation.

(see Table 2).

do not nest,

were in

and this may explain their low

Only 9 of 26 Brewer's

Blackbird's

perhaps

from year to year.

nests were

No species

seems

because they occur in such small numbers

nesting habits.

Barn Swallows nests also have a low

rate (28 of 85, see Table 2).

man - made structures

for

They nest in small colonies of 5 to 10 pairs and are

to have adapted to them,
and have such erratic

had only

though its nests seemed quite suitable

found in places which vary considerably

infestation

Blackbird

Almost all of the nests examined of this species

habitat 15,where they normally

This

to adapt to them . Some colonial birds,

had a low rate of infestation . The Red-winged

eight percent

infested

with their colonial nesting habits

. such as bridges

Since they nest here primarily

and barns,

on

large colonies are probably

19

relatively

new to this area.

Perhaps

a species

of Protocalliphora

has not

yet had time to adapt to them.
The nests of some bird species were rarely
in their usual habitat.

It is possible

that no species

enabling it to find and infest these nests.
vireo nests.
rather

infested though they were

This seemed to be the case with

None of the eight vireo nests collected

poor nest construction

has evolved with habits

could account for this.

were infested,
However,

yet their

Bennett

(1957) found only 1 of 117 vireo nests infested, which is far below that to be
expected.

Two other birds whose nests were never infested were the Great

Blue Heron and the Snowy Egret.

Both are colonial nesters,

nest is more sturdily

than that of the egret.

constructed

both of these birds excrete
excreta.

directly

It is questionable

whether

Protocalliphora

Nests of both species

observed

in the Great Blue Heron nests.
that adult Protocalliphora

The nestlings

on the nest so it becomes

in them.

possible

but the heron's

had a strong fish-like

saturated

with

larvae could survive
odor , and dead fish were

Because of these habits,

are simply not attracted

Habitat and Host Preferences

of

it is

to their nests.

of

Species of Protocalliphora

A total of 16 species
undescribed,

was collected

identified with assistance

of Protocalliphora,
from 23 different

including six described
habitats

(Table 3).

from C. W. Sabrosky . and puparial

and ten

Adults were

stages were
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Table 3.

Species

of Protocalliphora

Nests Examined
Infesteda
Total

Bird
Habitat

1 (Conifers,

in different

habitats

Protocalliphora

2 (Aspen-Fir,

1
1
1
1
2

0

1
1

hesperia
1

Undetermined
1

0
0

above 15 feet)
asiovora

Cassin's Finch
Cooper's Hawk
Goshawk
Red - tailed Hawk
Robin
Habitat

3 (Aspen-Fir,

1
1
3
1
8

hesperia
1

1
2
1

1
1
3

5-15 feet)

Western Flycatcher
Robin
Unknown
4 (Aspen-Fir,

Oregon Jwico
White-crowned
Habitat

A G

0

2
1
3

asiovora

Habitat

Species

below 15 feet)

Mowitain Chickadee
Pine Grosbeak
Oregon Jwico
Robin
Williamson's
Sapsucker
Habitat

in bird nests

1
5
1

1
2

B
1

G

1

2
1

0

growid level)
2
5

Sparrow

5 (Aspen-Fir,

1
1

Undetermined

F
1

1

cavities)
sialia

Mowitain Chickadee
Purple Martin
Yellow-bellied
Sapsucker
Tree Swallow
House Wren

5
1
2
4
7

3
1

F
3

J

1

0

4
3

Undet .

4

2
3

b

Table 3.

Continued
Nests Examined
Infesteda
Total

Bird
Habitat

6 (Deciduous

trees,

Habitat

7 (Deciduous

trees,

1
0
1

asiovora
1

Habitat

8 (Deciduous

1
9

hes12eria B G Undet . b
1
1 2
7

3

0

0
1

1

cavities)
hirudo

Mountain Bluebird
Black-capped
Chickadee
Red-shafted
Flicker
Yellow-bellied
Sapsucker
Starling
Tree Swallow
Hairy Woodpecker
House Wren
Habitat

3
5
2
2
1
3
2
10

1
5
2
0
0
2
0
8

1

0
2
0
0
1
11
0
1
1
0

F

J

Undet.
1

5
2

1

1

8

6

3

9 (Mountain shrubs)
asiovora

Mourning Dove
American Goldfinch
Cooper's Hawk
Sharp-shinned
Hawk
Red - tailed Hawk
Black-billed
Magpie
Great Horned Owl
Long -ea red Ow 1
Robin
Chipping Sparrow

b

5-15 feet)
2
20
7
1
1

trees,

Undet.
1

B

1

asiovora
Dusky Flycatcher
Robin
Warbling Vireo
Yellow Warbler
Warbler sp.

species

above 15 feet)
3
1
1

Cooper's Hawk
Robin
Yellow Warbler

Protocalli12hora

4

2
2
1
11
2
1
6
1

hes12eria

B
2

1
11
1
1

b

22

Table 3.

Continued
Nests Examined
a
Total
Infested

Bird
Habitat

Protocalliphora

10 (Cliffs)
asiovora

Red-tailed Hawk
Cliff Swallow
Violet-green
Swallow

126

1
90

1

1

Habitat

trees,

1

11 (Valley farmland,

hirundo

sialia A Undet . b
--

1

1

90

7
1

4
1
1
1
1
33
1
7
4
1

Brewer ' s Blackbird
Common Crow
Rock Dove
Sparrow Hawk
Swainson's Hawk
Black - billed Magpie
Common Raven
Robin
House Sparrow
Yellow Warbler
12 (Valley farmland,

B J Undet.

Habitat

Hawk

13 (Stream

edge,

b

0

1

1

0
0

1
25
1
2
1
1

1

22

3

1
1
1

1

3

1

cavities)

J

A

Sparrow
Starling

3

shrubs)
asiovora

Habitat

species

1

1

2

2

1
2

above 15 feet)
B

Snowy Egret
Great Blue Heron
Robin
Yellow Warbler
Habitat

14 (Stream

3
4
2
1
edges,

0
0
0

1

1

below 15 feet)
asiovora

Black-headed
Grosbeak
Swainson 's Hawk
Robin
Barn Swallow
Warbling Vireo
Yellow Warbler

3
1
13
85
1
4

chrysorrhoea

BDHJ Undet. b

0

1
2
28

1
2
1

1714

15

0

2

1

1

23

Table

3.

Continued
Nests
Total

Bird
Habitat

15 (Stream

edge,

Examined
Infesteda

Protocalliphora

shrubs)
hesperia

Red - winged Blackbird
Lazuli Bunting
Catbird
House Finch
American
Goldfinch
Bl ac k-billed Magpie
Robin
Habitat

16 (Stream

edge,

hirudo

37
3
2

1

l
1
1
4

tree

Habitat

17 (Stream

1

cavities)
4
2

3

1

1
0

2

edge,

J
4

0
1

bank cavit y )
chrysorrhoea

Mountain Bluebird
Starling
Bank Swallow
Habitat

18 (Marsh,

Fl y catcher
Kingbird
Black-billed
Habitat

1
2

0

38

24

2

2

1
1

0
1

3

0

100

54
5

A

0

24

1

asiovora

B

shrubs)

sp.
Magpie

19 (Marsh,

I Undet. b
1

1

A
Mountain Bluebird
Red - shafted Flicker
Sparrow Hawk
Hous e Wren

species

2

1

reeds)
hirudo

Red - winged Blackbird
Yellow-headed
Blackbird
Long - billed Marsh Wren

6

1
1

B
1

E
53
5

1

24

Table 3.

Continued
Nests
Total

Bird
Habitat

20 (Moist desert,

Protocalliphora

species

asiovora

Undet. b

trees)

Sparrow Hawk
Black-billed
Magpie
Great Horned Owl
Say's Phoebe
Robin
Barn Swallow
Unknown
Habitat 21 (Moist desert,

Examined
Infested a

2
1
1
2
1
1
1

1

1

0
2
0

2

1
1

1
1

shrubs)
asiovora

Brewer's Blackbird
Mourning Dove
Robin
Brewer's Sparrow
Savannah Sparrow
Vesper Sparrow
Habitat 22 (Dry desert,

D

0

22
6

9
3

1

0

5

0

1

0
0

2

hirudo C H Undet. b

8
1

1
3

1 1

1
2

rocks)
asiovora

Mourning Dove
Golden Eagle
Red-tailed Hawk
Common Raven
Habitat 23 (Dry desert,

2
2
1

2

0

1
1
1

1
1
1

trees)
asiovora

Ferruginous
Hawk
Red-tailed Hawk
Common Raven

8

1
1

8
0

8

1

1

a

Some of the nests involved mixed infestations.
The total infested
therefore,
does not always equal the sum of the species.

b

Undetermined.

nests,
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prepared
recent

and identified

published

nized ten species
a revision
species

by methods

key to the species

of this genus,

Sabrosky

soon to be published,

(1957).

with similar

(Hall, 1948) , recog-

and Bennett are now preparing
which will include about 21

is given of each species

are also discussed

habits are compared

only six of the species
to by letter

designation

collected.

(Tables 4 and 5).

and their differences

considered

P. asiovora

very broad outer forceps.
of a distinct

discussed

The puparia

. Since

the rest are

identified

can be recognized

by their

by the presence

spine band.

all of the hawks except cavity-nesting

of bird nests

(see Table 5) including

Sparrow Hawks and Sharp-shinned

in a Long-eared

Owl nest.

In magpie and raven

nests it was the only species

present.

nests and found occasionally

in Robin and Mourning Dove nests.

to these birds,

species

.

was found in a variety

Hawks . It was also present

Finally,

Shannon and Dobroscky

break in the medial

P. asiovora

The host and

here have been described,

This is a large species. and the males are easily

Bennett

The most

from North America.

preferences

referred

by Bennett

of Protocalliphora

in North America.

A brief description
habitat

suggested

It was common

Hall (1948) lists this species

(1957) lists it from a California

in Brewer's

Blackbird
In addition

from a House Finch nest and

Shrike nest.

Table 4.

Number of nests
calliQhora

infested

Habitat

asio.

ProtocalliQhora

chrys.

1
2

hesp.

hrd.

hrnd.

sia.

1
1

3
1

3
4
5
6 1
7 3
8
9 13
10 1
11 28
12
13
14 3
15
16
17
18 1
19
20 1
21 8
22 3
23 9

in each habitat

by each species

a

species

A B C D E

of Proto-

F G H I J Undet.
1

2

3
1

2

1
1

1
6

5
1
1

7

2

3

11

1

1
3
2

1
1

2
90

8

1

1

3
5

1
1
1
1

1 2 4

7

1
1
1

24

a Abbreviations:
hrd., hirudo;

3
1
2

16
1

3
2

2

58

1
2

4

1

2

1

3

asio., asiovora;
chrys.,
chrysorrhoea;
hesp., hes12eria ;
hrnd., hirundo; sia., sialia; Undet., undetermined.

Table 5.

Bird hosts of species

Protocalliphora
species

Bird hosts

of Protocalliphora

Total infestations
by species of
Protocalliphora

Number of
nests infested
by this species
Protocalliphora

asiovora

Brewer's Blackbird
Common Crow
Mourning Dove
Golden Eagle
Cooper's Hawk
Ferruginous
Hawk
Goshawk
Red-tailed Hawk
Swainson's Hawk
Black-billed
Magpie
Long-eared Owl
Common Raven
Robin

9
1
3
1
1
8
2
5
2
42
1
3
20

8
1
1
1
1
8
2
4
2
35
1
3
8

chrysorrhoea

Bank Swallow
Barn Swallow

24
28

24
1

hesperia

Robin
Cassin 's Finch
Pine Grosbeak

20
1
1

9
1
1

hirudo

Brewer's
Blackbird
9
Red -wi nged Blackbird
3
Yellow - headed Blackbird 54
Mourning Dove
3
House Wren
13
Long-billed Mar sh Wren
5

1
1
1
3
3
1

hirundo

Cliff Swallow

90

90

sialia

Purple Martin
Cliff Swallow
Tree Swallow
Violet-green
Swallow

1
90

7

6

1

1
4
1

of

Table 5.

Continued

Protocalli12hora
species
A

B

Total infestations
by species of
Protocalliphora

Bird hosts
Goshawk
Red-tailed Hawk
Sparrow Hawk
Bank Swallow

Yellow-headed Blackbird
Dusky Flycatcher
Western Flycatcher
Flycatcher
species
American Goldfinch
Barn Swallow
Yellow Warbler

Number of
nests infested
by this species
Protocalliphora

2

1

5

2
2

2
24

1

53
1
1

1
1
1

2
2
28

2
2

5

1
4

9

1

C

Brewer's

D

Say's Phoebe
Barn Swallow
Cliff Swallow

2
28
90

2
7

E

Yellow-headed Blackbird
Long-billed Marsh Wren

54
5

53
5

F

Black-capped
Chickadee
Mountain Chickadee
Oregon Junco
House Wren

5
3
1
13

5
3
1

G

Robin

20

6

H

Brewer's
Blackbird
Barn Swallow

9
28

1
1

I

Red-winged Blackbird
House Finch

3
1

1
1

J

Mountain Bluebird
Robin
Starling
Barn Swallow
Tree Swallow

4
20
2
28

3
1

Blackbird

6

1

9

2

4
3

of
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E.:_ asiovora
in the forest

canopy and was the dominant

14, 21, 22 and 23.
Table 4).
compared

was found in open nests from near ground level to high

It was also present

This species

is exceptional

to the restricted

found in this study.

species

in habitats

in habitats

3, 7, 10, 18 and 20 (see

in its wide range of habitats

habits of many of the species

It ranges

2, 6, 9, 11,

as

of Protocalliphora

from the cool and relatively

moist mountains

to the hot and dry desert.
It is difficult to understand
several
nests

birds,

yet rejects

many others.

of some small passerines,

when abundant infested nests
habitat.

P. asiovora

why P. asiovora
Although~

it never infested

was the primary

species

P. chrysorrhoea

forms

are considered

larger

than P. asiovora

a different

subspecies

was collected

14 (see Tables 4 and 5).

the

the nests of others. even

hawks,

which require

in the same
corvids , and

a long period

hosts of this species.

the European
(Sabrosky,

and both sexes are similar

and North American
1970).

in color.

This speci es is
The outer forceps

than those of P. asiovora.
primarily

habitat 17, though there was a single record
in habitat

infested

Meigen

is Holarctic,though

of the males are much more slender
This species

asiovora

infesting

These seem to be the preferred

P. chrysorrhoea

the nests of

of other favored hosts were nearby

owls which build large nests and have nestlings
of development.

infests

from Bank Swallow nests in
of it from a Barn Swallow nest

Two Starling

nests and a Mountain Bluebird

30

nest in habitat 17 were not infested,but
in Bank Swallows was only 63 percent
of rejection.
Europe

However,

according

is found exclusively

the preferred

(24 of 38, see Table 2) , this is not proof

to Zumpt (1965), P. chrysorrhoea

host for the North American

This species

was restricted

is similar

to mountain habitats,

levels

to be the preferred

in both sexes .

including 1, 2, 7

Robin nests , though it

Robin nests in the valley.

a Cassin 's Finch nest and a Pine Grosbeak
nests were at intermediate

as well.

in which both sexes have black squam ae.

It was found in 9 of 20 infested

was never found in infested

data , seems

subspecies

and coloration

sp. A are the only species

and 9 (see Table 4).

in

Shannon and Dobroscky

is medium-sized

This species

rate of this species

in Bank Swallow nests , and this bird is probably

P. hesperia

It and~

since the infestation

It was also taken from

nest (see Table 5). All of these

(10-20 feet) which,

based upon this limited

habitat.

P. hirudo Shannon and Dobroscky

The females

of this species

have a greenish-bronze

and abdomen ; the males are blue.

The puparia

rectangular

The larvae normally

sores

circumstigmal

folds.

under the skin of nestling

are virtually

spineless

with

develop in warble-like

birds.

P. hirudo was found in habitats
from the ground (see Tabl e 4).

cast on the thorax

8, 19, and 21 in nests five feet or less

Cav ity nests of the House Wren were infested

31
as well as Brewer's

Blackbirds,

Mourning Doves,

and Marsh Wrens (see Table 5).
in a variety

Bennett

of nests and habitats,

Yellow-headed

Blackbirds,

(1957) found this species

in the east

but concluded that it showed preference

for shrub and ground level nests.

Results

of this study concur with those

of Bennett.

P. hirundo Shannon and Dobroscky

The male of this species
The puparia

has short,

have large ridges

on the dorsal

P. hirundo was restricted
primary

species

infesting

sharply

to habitat

curved outer forceps.

cuticle.
10 (see Table 4) and was the

Cliff Swallow nests

(see Table 5).

found in the nests of any other bird species,although
this species
Swallow,

from a variety

of bird nests

Barn Swallow and Starling.

in this area,
might indicate

none contained

species

It would be best to examine

Canyon Wren and White-throated

The adult of this species
abdomen.

The puparia

phoebe (species),

Bank

This difference

in host preference

are involved.

nests of such birds as the Rock Wren,
Swift, which also nest in habitat 1 o.before

is specific

~ ~

Bennett (1957) recorded

Though all of these birds had nests

P. hirundo.

that different

conclud ing that this species

including

It was never

to the Cliff Swallow.

Shannon and Dobroscky

is medium-sized,

are easily identified

with a blue thorax and

by their distinct

cuticular
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ridges.

The dorsal ridges

are smaller

and more abundant than those of P.

hirundo.
P. sialia was found in four of six infested
the single Purple

Martin nest examined

7 of 90 infested
10 (see Tables

5.

Thus,

or Starlings

cavities

of Mountain Bluebirds,

found in the same habitat.

ficity of this species

and in

It was also found in
Swallow nest in habitat

P. sialia was limited to swallow nests.

it was most common in swallow nests

never found in similar
dees,

in habitat

Cliff Swallow nests and a Violet-green
4 and 5).

By percentage,

Tree Swallow nests

to swallows,

in trees,

yet it was

House Wrens,

This seems to indicate

Chickaspeci-

though it did not infest Barn or Bank

Swallow nests.
In contrast,
hosts besides
widespread

swallows,

(1957) collected

in response

that two different

this species

and he found this species

and abundant in his study area.

a difference
indicate

Bennett

of the same species
species

from a variety

of

to be one of the most

This inconsistency
in a different

may reflect

area, or it may

are involved.

P , sp. A

According
Protocalliphora

to Sabrosky
species.

a very wide frons.

(1970),

this species

It is unusual,

It is further

and a heavily ridged puparium.

is the "giant"

of all known

because both male and female have

recognized

by the black squamae

in both sexes
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P. sp. A was found in a variety

valleys to high mountains
(see Table 5).

of habitats

and was restricted

(see Table 4) from moist

to the nests of Falconiformes

It showed no nest height preference

and was found in Red-

tailed Hawk and Goshawk nests at the canopy level (25-35 feet) as well as
a Red-tailed

Hawk nest on a rock shelf.

the hawk nests in dry valley habitats
to tolerate

This species

was notably absent from

(20 and 23) which may reflect

dry conditions.

P. sp. A has host preferences

very similar

to those of P. asiovora,

and most of the hawk nests with P. sp. A also had P. asiovora.
observed

an inabilit y

difference

in host selection

between these species

The only

was that

infested the cavity nests of Sparrow Hawks, while P. asiovora

~

sp. A

was never found

in cavity nests.

P. sp. B

The last abdominal
green to bronze.

segment of the female of this small species

The puparium

has medium-sized

is

stigmal folds . and the dorsa l

plate spines are short.
P. sp. B was found in the moist valley and mountain habitats
where it was the only species
and American

Goldfinches.

headed Blackbird

material

In addition,

this species

was present

flycatchers
in a Yellow-

nest and a Barn Swallow nest (see Table 5).

The habitat preferred
shrub level.

infesting nests of Yellow Warblers,

(see Tabl e 4),

by this species

is probably the intermediate

Limited data indicate a preference

such as in the nests of Yellow Warblers,

to

for nests composed of cottony
flycatchers

and goldfinches.

,,
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P. sp C

This species

is sexually

blue, and the female

P. sp. C was collected
habitat 21 (see Tables

indicating

the male is completely
segments

to those of P. sp. B, but the puparia

in the spiracular

habitat including

in coloration;

is blue with the last two abdominal

The adults are similar
lack spines

dimorphic

of~

sp. C

Blackbird

nest in

region.
only in a single Brewer's

4 and 5).

several

green.

A number

of Brewer's

of other infested nests in this

Blackbirds

did not contain this species ,

that this probably was not its optimum habitat.

P. sp. D

This is a moderate-sized
squamae

species

and both sexes are blue.

of the two sexes differ markedly;

The

those of the male are dusky

while those of the female are yellowish .
This species

was common in Barn Swallow nests in habitat

14 . It also

was taken from a Cliff Swallow nest in habitat 10 and from two Say's Phoebe
nests in habitat 20 (see Tables 4 and 5).
Barn Swallow nests,

it was not the only species

was collected

in only a few habitats,

and mountain

stream

bution.

Though it occurred
in their nests.

but a more thorough

nests would probably reveal

frequently

search

in

This species
of valley

a more widespread

distri-

35

P. sp. E

The female of this species
the male is blue.
curved.
rather

has a green-tinted

The outer forceps

The puparium is similar
light colored.

This species

that of

of the male are short and broadly

to that of P. hirudo,

It has concentric

circumstigmal

but it is smaller

and

folds.

was found only in habitat 19,and it infested the only birds

nesting in that area,

i.e.

(see Tables 4 and 5).

the Yellow-headed

Blackbird

Two infested nests of flycatcher

habitat 18 did not contain this species,
narrow host and habitat preferences.

and Marsh Wren
species

perhaps indicating
Collections

nests in and around habitat 19 are necessary
its host preferences

thorax ,whereas

in nearby

that it has very

of different

bird species

before final conclusions

about

can be made.

P. sp. F

Both sexes are medium-sized
male are very elongate,

infestation

The outer forceps

to the cavity nests of House Wrens,

and Black-capped

Chickadees,

in an Oregon Junco nest (see Table 5).

4, 5, and 8 and seemed to prefer

cavity nests,

except for one
It was found in habitats

though it was never found in

Mountain Bluebird or Tree Swallow nests in these habitats
Additional

collections

of the

being seven times as long as wide.

P. sp. F was restricted
Mountain Chickadees,

blue flies.

are needed before conclusions

habitat or host preferences.

(see Table 4).

can be reached

about its
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Po sp. G

This species
has a greenish

is moderate-sized.

tint.

The stigmal

gular circumstigmal

The male is blue while the female

region of the puparium

has distinct

rectan-

folds.

P. sp. G was collected
9, and 15 (see Tables

only from Robin nests found in habitats

4 and 5).

level nests would likely reveal

Further

collections

7,

of shrub and intermediate

other hosts for this species.

P . sp. H

This species

is similar

wider than that of the female
has faint concentric

Brewer's

Blackbird

reported

this species

and habitats

of P. sp. G.

circumstigmal

P. sp. H was collected

New Mexico.

to P. sp. G,but the female has a frons noticeably
The stigmal

region of the puparium

folds.

from a Barn Swallow nest in habitat

nest in habitat 21 (see Tables 4 and 5).
as having been collected

The few collections
that conclusions

14 and a

Sabrosky

(1970)

from a Horned Lark nest in

of this species

are from such varied hosts

about it must await further

study.

P. sp. I

This species
by the large,

is known only from its puparium

flat tubercules

covering

its surface.

which is easily identified
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It was taken from the nests of a sparrow
Blackbird

(see Table 5).

a stream

and a Red - winged

Both of these nests were located in low shrubs along

edge in habitat 15 (see Table 4).

usual habitat,

(species)

It is possible

but since few nests were collected

that this is its

from this area,

no conclu-

sions can be made.

P. sp. J

This species
terize.

is similar

to P. sialia and, like it, is difficult to charac-

The adults are of medium size,

puparia can be distinguished

and both sexes are blue.

Its

from those of P. sialia by their smaller

cuticular

ridges.
P. sp. J was collected
Starlings,

from the cavity nests of Mountain Bluebirds,

and Tree Swallows in habitats

5, 8, 12, and 16.

It was also collected

from the open nests of four Barn Swallows and a Robin in habitat 11 and 14
(see Tables 4 and 5).

This was the only species

Mountain Bluebird and Starling nests.

of Protocalliphora

This species

found in

seems to prefer

cavity

nests in moist valley or mountain habitats.
Host selection
specificity,

by species

habitat specificity,

host specificity

rarely

may be related

or a combination

of these factors.

was evident in three species

P. hirundo and P. sp. A.
habitats

of Protocalliphora

of Protocalliphora:

The first two species

occupied by other birds.

to host
Narrow
P. chrysorrhoea,

were found in very restricted

P. chrysorrhoea

was found almost
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exclusively

in Bank Swallow nests,

and the three nests of other bird species

found in its habitat (17) were not infested.
evidence to prove that P. chrysorrhoea
until more nests of other bird species
is not possible to determine

not possible

other nests in its habitat and,

is host specific or merely

Swallow nest found in the same

but was infested by another species

the host or habitat preferences

regardless

different

areas and several

different

of~

it is

hirundo until

P. sp. A was

habitats.

However,

of the habitat where it was found, it was always restricted

nests of Falconiformes.

This appears

it is possible that this species
similar

(P.
- sialia)

As with P. chrysorrhoea,

more nests of other birds from its habitat are examined.
found in several

to those of hawks.

had P. asiovora .

it

P. hirundo was found in Cliff Swallow nests

infests Cliff Swallow nests.
to determine

this is not sufficient

in that habitat can be examined,

A single Violet-green

habitat did not have -P. hirundo,
which rarely

rejects

whether this species

has narrow habitat preferences.
under cliff overhangs.

However,

to the

to be a case of host specificity , but

also occurs

in owls which have habits very

Only a single infested owl nest was found ,and it

More collections

must be made before reaching

conclusions

about this species.
One species,
solely by habitat.
variety of hosts,

P. hirudo,
This species

had preferences
occurred

in several

but it was always restricted

It did not seem to reject

which appeared
different

to low-level

any birds in its habitat.

to be dictated
habitats

and a

or shrub nests.
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The remaining

species

of Protocalliphora

of the above categories , and infestations
and host.
species

~

asiovora

do not seem to fit into either

appear to be related

to both habitat

was found in almost every habitat and in many bird

nests.

However,

it never infested the nests of small Passerines

as flycatchers,

warblers,

sparrows,

cavity nests.

P. asiovora

or swallows,

was the only species

and P . sp. A infested nests of Falconiformes.
in many habitats,

specific.

to infest magpies

P . sp. E was restricted

Yellow-headed

Blackbird

differed
infested.

Magpie nests,

in position,

This may reflect

either

which were found
The failure

but was found only in

and P. sp. J is difficult to explain.
yet they each infest a different

composing them are

in composition

habitat or host rejection

and were not
by P . sp. E.

habitats but was collected

American

in composition,

by this species.

Although

and Barn Swallows in the same vicinit y

different

from the nests of Yellow Warblers,

or nest preference

only it

they are all somewhat host

to marsh habitats,

but considerably

P. sp. B was found in several

These nests are similar

indicates

nest location and the material

Nests of flycatchers

slightly

swallow nests.

in corvid nests,and

nests and Marsh Wren nests in that habitat.

these birds are unrelated,
quite similar.

and it was never found in

were heavily infested but only by P. asiovora.

of all other species

, such

primarily

Goldfinches,

and flycatchers.

which may reflect

a form of host

The relationship

between P. sialia ,

~

sp. F

All occur in cavity nests in the same habitat,

group of birds.

P. sialia was restricted

P. sp. J also was found in swallow nests.

In addition,

to
it was
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the only species

in Mountain Bluebird

and Starling nests.

In the same habitat

P. sp. F was found only in the cavity nests of House Wrens and chickadees.
There are no conspicuous

differences

basis for these distinctions

in nest structure

is unknown.

or bird habits, and the

P. sialia may be limited to swallows,

but there seems to be no suitable explanation

for the habits of P. sp . F

and P. sp. J.
Further
extensive

conclusions

collecting

regarding

species

relations

must await more

of bird nests in each habitat.

Life History

Knowledge of the life histories
at best.

of Protocalliphora

The female fly is probably attracted

she may oviposit directly

species

is sketchy

to nests with young birds where

on the nestling or in the nest.

The fly eggs hatch

in about 2 4 hours, and the larvae probably seek a blood meal immediately.
The larvae feed intermittently

on blood and develop to a mature

within 7 to 12 days depending on the species.
four day inactive prepupal period.
with species,

within about 14 days,
they mate,

and the female finds a nest and lays eggs (Bennett,

The major obstacle

conditions.

In the present

to rear

was that females

stage varies

and humidity but is completed

Adults are believed to feed on the nectar

Bennett (1957) failed in attempts
tory.

This is followed by a three to

The duration of the puparial

depending upon temperature

third instar

Protocalliphora

of flowers,
1957).
in the labora-

did not oviposit under laboratory

study a newly emerged

and mated group of 55
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female

P. asiovora,which

in separate

vials and kept at room temperature.

laid 56 eggs,

four of these hatched

emerged.

Attempts

probably

an abnormal

laboratory-reared
Larvae
seek refuge
instars

had fed only on sugar and water,

to repeat

occurrence.

has laid fertile

in the loose nest material

usually have only third instars.

in the ears,

nostrils,

magpie nestlings,
stadial

when not feeding.

Although larvae

Larvae

especially

several

and second
Older nestlings

of most species

of P. asiovora

in heavy infestations.

that a

where they

First

are only a few days old.

return

development

wing feathers

found
of

In one instance,

larva was fow1d in the nostril

a first

of a Bank Swallow,

P. sp. J larvae were found at the base of the primaries

of five heavily infested young Tree Swallows.

During this study,

number

in the head openings or at

of nestlings

were examined

the base of the feathers
associated

(1957) observed

of Protocalliphora.

and larvae

proved to be an exceptional

with heavy infestations

Bennett

to

in warble-

were occasionally

and at the base of the primary

P. chrysorrhoea

and in another

in the nest,

those of P. hirudo complete

on the nestling.

that this was

eggs.

are best collected

are found when the nestlings

like sores

have failed indicating

This was the first time on record

Protocalliphora

the nest when not feeding,

In a few da ys one female

in about 24 hours and viab le larvae

this result

of Protocalliphora

were isolated

occurrence,

however,

usually

of maggots.

and described

He found that larvae

in detail attachment

lack an anti-coagulant

and feeding
and must

a
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continually

re-open

the presence

the wound where they are feeding.

of 11feeding marks"

that these resulted
feeding marks

were observed , especially
However,

also was observed

Sparrow Hawks.
erroneously
feeding marks

Carn us haemapterus
Woodpeckers,

and

which might be

of Protocalliphora.

It was found that

were usually inconspicuous

apparently

(Bennett,

The result

1957).

food source,

can form normal

of early pupation,

of Cliff Swallows,
Instead,

adult.

characteristic

For instance,

puparia

blood meals are normally

is an undersized

tion is sometimes

taxonomic

parasite,

marks

In this study,

and in light

were not apparent.

but several

observation

another

as feeding marks

and still survive,

nests.

He concluded

of heavy infestations

in some nests of magpies,

of Protocalliphora

Third instars

nest.

larvae.

in instances

Its feeding left very distinct

identified

infestations

from Protocalliphora

from the feeding of other nest parasites.

as in some magpie nests,
Nitzsch,

Bennett discounted

P. hirundo

invariably

of the locations

burrows

character

in the layer of feathers
of the puparia

of the larvae

were rarely

of their habits except what can be inferred

in the

into the mud of the nests

into the mud of Barn Swallow
lining the nest.

in the nest may reveal

which can be used for the distinction

Adult Protocalliphora

before pupa -

of Protocalliphora

while P. sp. D never burrows
it remains

taken before pupation

usually due to the loss of

The activity

of the species

after one blood meal

Careful
an additional

of some species.

seen in the wild, and little is known
from the egg - laying of the female
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in various

bird nests.

and Bennett

(1957) reported

that nectar
especially

Adults survive

their being collected

may be their natural
females,

unidentified,

on carrion

was attracted

areas

did not attract

of females
attracted

diet in the laboratory ,

from flowers,

However,

one species,

Kenneth J. Capelle,

collected

suggesting

to promote feeding of adults,

30 females

in a trap

Bait traps

of Protocalliphora

in other

. The preponderance

that they may have been

to obtain a protein meal which is necessary
calliphorids

were observed

conditions . This was at a large,

for ovarial

(Hall, 1948) . The males may

to the trap by the females

Adult Protocalliphora

as yet

Entomologist

and 2 males

summers.

in the bait trap indicates

of most female

P. chrysorrhoea

have failed.

any other species

to the carrion

have been attracted

Attempts

over a period of several

of this species

development

food.

to carrion.

at the Bear River Bird Refuge,
baited with carrion

on a carbohydrate

entering

it.

once in abundance

under natural

active Bank Swallow colony where numerous

were seen both on the banks and in the entrance

to the nests.

Fli es moved from one hole to the next usually remaining

in each nest onl y

a short time .

for age of the

nestlings

The adults seemed to show no preference

in the nests entered

About 30 adults comprised

and frequently

of about an equal number

were netted from the banks of the colony.
were fully sclerotized,

indicating

not simply newly emerged.
seem unusual,

but perhaps

went in unoccupied

nest cavities.

of males and females,

Almost all specimens

collected

that they were there by preference

This abundance
emerging

of males

or older males,

and

in the nesting area may
congregate

around the
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nest site where the chances
species

of mating would be greatly

of this genus are relatively

tion for both sexes to be attracted
may normally

of studying

the fact that techniques
the laboratory.

it would seem a favorable

to a common place,

active sperm,

adapta-

and Protocalliphora

but the ovaries
of diets,

and eventually

however,

he had little success.

The larvae

or an immobilized

to rear

them,

of the females

a few unmated females

did not develop.

birds,

He

and carbo In general,

necessary

is still the problem

adult bird or mammal

in

he found males

oviposited.

must be fed on nestling

mainly in

rearing

of proteins

Even if the conditions
there

rests

for successful

including a mixture

can be determined,

for the larvae.

life histories

(1957) attempt

hydrates,

development

Protocalliphora

have not been developed

In Bennett's

fed the flies a variety

medium

Since

aggregate.

The problem

produced

rare,

increased.

for ovarial

of providing

food

unless an artifici a l

can be adapted for this

purpose,

Mortality

in Nestling

Birds

Caused by Protocalliphora

There

are numerous

causing death in nestling

records
birds

(Coutant,

1930, 1931, and 1932 ; Neff, 1945).
infested

nests

1927; Jellison

and found no mortality
and Philip,

in the literature

of Protocalliphora

1915; Plath,

Other workers
resulting

1933; Sargent , 1938).

1919; Johnson,

have observed

from Protocalliphora
Bennett

1929,

heavily
(McAtee,

(1957) concluded
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that Protocalliphora
dead fledglings
uninfested

do not normally

from 672 infested

nests.

death to something

easily

observable

that if the larvae

He believed

infested

and therefore

number

of larvae

exceptional

kill the nestling

does not oviposit

senses

in it.

in nestling

each.

and Cliff Swallows,
Blackbird

numbers.

third had only one.
examined,

maggots.

He

in a nest already

he thought,

kept the

could survive.

mortality

is

to be more commonplace
(1957).

dead nestlings

In nests of Yellowwere found frequently.

colony three of 17 nests examined

had one

by P. sp. E, which usually

Two of the three nests with dead young, however,
One had 80 puparia

and the other had 56, while the

A total of 83 other Yellow-headed

many of these contained

with dead nestlings

observers

die and attribute

birds from Protocalliphora

All three were parasitized

never exceed 20 per nest.
had excessive

larvae

This,

in this area than in the area studied by Bennett

In one Yellow-headed

because

linked with other factors.

of this study indicate

headed Blackbirds

resulting

too soon, they will not

in the nest to a level at which nestlings

and is probably

dead nestling

in 1800

such as Protocalliphora

that the adult female

that mortality

The results

been exaggerated.

a nest for a cause when the nestlings

mature.

He concluded

nests and 12 dead fledglings

feeding has probably

are likely to search

observed

He found only two

Owen (1954) noted that the amount of mortality

from Protocalliphora

further

harm their hosts.

dead nestlings,

had no Protocalliphora

larvae

Blackbird

but several
or puparia.

nests were
of the nests
This indicates
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that death resulted

from factors

other than or additional

Protocalliphora.

Two Marsh Wren nests containing

had four nestlings

each,

large numbers

mortality.
inability
1966).

Blackbird

colonies

the colonies

The success

observed

revealed

it appears

Studies

high nestling

and was related

to an

of dead nestlings,

in this study were subject to similar

of Marsh Wren nestlings

Cliff Swallow nestlings

reflect

in Washington

sp. E

of the adults to collect enough food for all of their young (Wilson,

from feeding larvae may be related
birds.

Therefore,

to cause death.

The major cause of death was starvation

Perhaps

stresses.

alone are not sufficient

by

over 100 puparia of~

all of which fledged successfully.

of maggots

of Yellow-headed

to parasitism

in overcoming

to more successful

in some areas

foraging

blood loss
of the adult

also had a high percentage

although the amount was not recorded.

the effect of a low food supply for the nestlings

This again ma y
in conjunction

with a

heavy maggot infestation.
Protocalliphora
nestling

birds.

larvae were frequently

When small numbers

young birds survived

without difficulty.

and over 100 first-stadial
nestling.

larvae

reared

in the laboratory

of larvae were placed in the nests,
In one nest,

of P. asiovora

20 second-stadial

signs of heavy feeding (feathers

and abundant feeding marks)
became so frequent

became

larvae

exami-

matted with larval excreta

and the bird weakened.

Feeding by the larvae

that they were clinging to the nestling

Feeding on the breast

the

were placed with a single magpie

The young bird was healthy for the first few days but periodic

nation revealed

on

at every examination.

so intense that a large laceration

developed ,
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and several

larvae

examination

of the nest revealed

During attempts
nestlings

entered

to rear

the wound.

98 third instars

immature

maggots

and several

on nestlings,

of fledgling

a seemingly

The above studies
but the question

that the

However,

Blackbird

arises

reveal

that Protocalliphora

as to why mortality

Owen (1954) suggested

nests with large numbers
occasions.

K. J. Capelle

examined

frequently

suggesting

multiple

larvae

in one previously

In a series

can kill nestlings,

among nestlings

that Protocalliphora

of larvae,

especially

first

of collections

in natural

females
infested.
instars,

However,
were observed

from a single House Wren

over 800 Protocalliphora

included larvae

ranging from first to third instars,

infestations.

again suggesting

between infested

and uninfested

the heavily infested nests

Infestation

observed,

was 323 in a crow nest.

by two different

that the adult female
nests.

However,
the largest

of first

larvae.

species

Nests

was also

cannot discriminate

it is notable that for all of
number

of maggots

A magpie with eight nestlings

plus a large number

conditions

discriminate

(1970) collected

fairly common,

and third instars,

It showed signs of

clinging to it when examined.

between nests and will not oviposit

mature

it seemed

age was placed in a nest with 130 second and third instars.

heavy feeding and had maggots

nest,

second instars.

healthy Brewer's

The bird was left over night and was dead by morning.

is so low.

and

that the birds were dying of some unknown

To test this possibility,

on several

thereafter.

died when too many maggots were placed with them.

there was still the possibility
factor.

The bird died shortly

instars,

to actually

had 338 second

but only a fraction

of
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these matured . The most disporportionate
with three magpie nestlings
third instars
especially

and puparia.

survive

results,

wing feathers.

One of the nestlings

while the other two were healthy.

it seems unusual that these nestlings

such intense feeding ,but perhaps the maggots matured

time interval

for the nestlings

The difference

indicates

that some form of internal

populations

on a single nestling

Another possibility

in the nest.

Perhaps

it appears
excretia

of high

some factor such as the accumulation

In one instance,

may stimulate

of
some

the ground below a

and 7 5 second and third stadial larvae were found,

while the nest itself contained 22 5 maggots.

is lowered to a tolerable

makes this

is that larvae are intolerant

of the larvae to crawl from the nest.

become high in a nest,

but the fact

in the laboratory

in the nest (to which larvae are quite sensitive)

Raven nest was examined

control

One possibility

is that the larvae compete for feeding places on the nestling,

seem unlikely.

over a sufficient

larvae found in the

exists to limit the number of maggots which can develop.

that many larvae matured

could

to survive.

between the number of immature

nest and the number to mature

excretia

and over 200

All three birds had maggots clinging to them

was quite weak and underdeveloped
laboratory

was a nest

infested with 122 second instars

along the base of the primary

Considering

ratio observed

When the larval populations

some larvae may crawl from it until the population
level.

Although further

studies

should be conducted,

that large nests which contain much loose material
could support higher larval populations.

to absorb
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SUMMARY AND CONCLUSIONS

A total of 733 bird nests representing
23 habitats were examined,

Of these,

55 different

362 nests and 39 species

were infested with Protocalliphora

for an infestation

Sixteen species

were reared,

described

of Protocalliphora

species

rate of infestation

to be related

important

factor,

of infestation,
examined

to several

presumably

for larval development.
which were sometimes

including six previously

by Protocalliphora

because
rates

an

of infestation

rate

Some nests

because the y were unsuitable

This seemed to be the case in nests of woodpeckers,
infested

but in which larvae did not mature.

Birds

infested because

at that time are too low for activity of adult Protocalliphora.

Birds which returned

more frequently

to its frequency

of infesta-

to the same habitat each year to nest appeared

infested than those with erratic

seemed to be suitable hosts,
they were unacceptable

in their habitat.

appeared

larvae fell from such nests.

The habitat in which a nest was located was related

reason

in bird nests was

nests had a lower observed

nesting very early in the season are probably rarely

tion.

of birds

rate of 49 percent.

factors , Nest structure

as poorly constructed

had lower observed

temperatures

in

and ten new species.

The observed
believed

bird species

but were rarely

nesting habits.

or never infested.

hosts for all species

to be

Some birds
For some

of Protocalliphora

present
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Host and habitat
discussed

and briefly

appeared

to be related

preferences

of 16 Protocalliphora

described.

Host selection

to host specificity,

of these two factors.

Three

was habitat

Several

specific.

species

species.

to discuss

More extensive

to allow further

conclusions

Adult Protocalliphora
One female,

Attempts

of adult~

chrysorrhoea

adults collected

to repeat

had preferences

preferences

species

by habitat.

for several

in this area is necessary

relations.

in the laboratory

and in the field.

were unsuccessful.

The behavior

at a Bank Swallow colony was discussed.

suggesting

Thirty

of the Bank Swallow nests were about half

the possibility

that Protocalliphora

may normally

to mate.

Larval

stages

were rarely

of Protocalliphora

of "feeding marks

apparent

on the nestling.

II

it was concluded

It was observed

pupae in the nest are sometimes
Nestling
rare

mortality

and it was noted that
follicles.

that the position

characteristic

conditions.

In a dis-

that they are visible,

High mortality

and Cliff Swallows was observed,

though rarely

of prepupae

of the species

from the feeding of Protocalliphora

under natural

headed Blackbirds

were discussed,

found in head openings or feather

cussion

sidered

while one

by host and partially

of bird nests

this result

from the vicinity

male and female

larvae

partially

were observed

or a combination

only a few days old, laid 56 eggs from which viable larvae

emerged.

aggregate

regarding

of Protocalliphora

specificity,

species

host or habitat

collecting

were

to be host specific,

of the remaining

which were thought to be influenced
Data were inadequate

by species

habitat

seemed

species

and

of Protocall
larvae

in nestlings

iphora.

was conof Yellow-

but this was probably
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aggravated

by additional

stresses

on the birds.

revealed

that large numbers

of mature

nestlings,

but this situation

apparently

suggested

that the number

to high populations

Laboratory

Protocalliphora

observations

larvae may kill

did not occur in nature.

It was

of larvae in a nest may be limited by a sensitivity

which causes them to fall from the nest.
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Table 6. A list of bird species

whose nests were examined

for Protocalliphoraa

Order
Family
Ciconiiformes
Aredeidae

Columbiformes
Columbidae

Falconiforme s
Accipitridae

Falconidae
Passeriformes
Tyrannidae

Hirundinidae

Corvidae

Paridae

Troglodytidae

Mimidae
Turdidae

Common Name

Scientific

Snowy Egret
Great Blue Heron

Leucophoyx thula
Ardea herodias

Mourning Dove
Rock Dove

Zenaidura macroura
Columba li via

Golden Eagle
Cooper's Hawk
Ferruginous
Hawk
Goshawk
Red-tailed Hawk
Sharp-shinned
Hawk
Swain son's Hawk
Sparrow Hawk

Aguila chrysaetos
Accipiter cooperii
Buteo regalis
Accipiter gentilis
Buteo jamaicensis
Accipiter striatus
Buteo swainsoni
--Falco sparverius

Dusky Flycatcher
Western Flycatcher
Eastern Kingbird
Say's Phoebe
Purple Martin
Bank Swallow
Barn Swallow
Cliff Swallow
Tree Swallow
Violet-green
Swallow
Common Crow
Black-billed Magpie
Common Raven
Black-capped
Chickadee
Mountain Chickadee
House Wren
Long-billed Marsh
Wren
Catbird
Mountain Bluebird
Robin

Empidonax oberholseri
Empidonax difficilis
Tyrannus tyrannus
Sayornis saya
Progne subis
Riparia riparia
Hirudo rustica
Petrochelidon
pyrrhonota
Iridoprocne bicolor
Tachycineta thalassina
Corvus brachyrhynchos
Pica pica
Corvus corax

Name

Parus atricapillus
Parus gambeli
Troglodytes aedon
Telmatodytes
palustris
Dumetella carolinensis
Sialia currucoides
Turdus migratorius
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Table 6.

Continued

Order
Family
Passeriformes
(continued)
Sturnidae
Vireonidae
Parulidae
Ploceidae
Icteridae

Fr ingi llidae

Common Name

Scientific Name

Starling
Warbling Vireo
Yellow Warbler
House Sparrow
Brewer's Blackbird
Red-winged Blackbird
Yellow-headed Blackbird
Lazuli Bunting
Cassin 's Finch
American Goldfinch
Black-headed Grosbeak
Pine Grosbeak
Oregon Junco
Brewer's Sparrow
Chipping Sparrow
Savannah Sparrow

Sturnus vulgaris
Vireo gil vus
Dendroica petechia
Passer domesticus
E uphagus chyanocephalus
Agelaius phoeniceus
Xanthocephalus
xanthocephalus
Passerina amoena
Carpodacus cassinii
Spinus tristis
Pheucticus melanocephalus
Pinicola enucleator
Junco oreganus
Spizella breweri
Spizella passerina
Passerculus
sandwichensis
Pooecetes gramineus
Zonotrichia leuco-

Vesper Sparrow
White-crowned
Sparrow
Piciformes
Picidae

Strigiformes
Strigidae

a

Common and scientific

~
Colaptes cafer
Sphyrapicus varius

Red-shafted Flicker
Yellow-bellied Sapsucker
Williamson's Sapsucker
Hairy Woodpecker

Sphyrapicus

thyroideus

Dendrocopos

villosus

Great Horned Owl
Long-eared Owl

Bubo virginianus
Asia otus

names from the A. 0. U. checklist,

1957.
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